Two field experiments were carried out during summer seasons, of 2010 and 2011, at Sakha Agricultural Research Station, Kafr El-Sheikh, Egypt. Maize (hybrid single cross 10) was evaluated in a split plot design with four replicates. Three treatments, of furrow length 30, 40 and 50 m, were studied under two surface irrigation methods; traditional and alternative. Data showed that, both water advance time and recession time were increased under traditional furrow irrigation, while opportunity time decreased under alternative irrigation.
INTRODUCTION
Irrigation water is gradually becoming scarce, not only in arid and semi-arid regions but also, in the regions where rainfall is abundant. Therefore, water saving and conservation is essential to support agricultural activities, which account for 85% of the total water consumed In semiarid regions, Irrigation is one of the most important inputs to increase crop productivity. Sustainable water use is particularly relevant in areas where groundwater resources are used and crops with high water requirements, such as maize, are grown, because of the pumping energy costs (Ortega et al., 2004) . El-sherbeny et al (1997) showed that, water use efficiency (W.U.E) increased with alternative irrigation . They also indicated that, water advance and recession time, increased for traditional furrow irrigation and opportunity time decreased under alternate irrigation technique.
In Egypt agricultural irrigation agriculture faces number of difficult problems, at parents and in furrow as well. One of the major concerns is the generally low efficiency, with which water resources have been used for irrigation. A relatively safe estimation is about 40 percent, or more of water diverted for irrigation, in wasted at the farm level. Through either deep percolation or surface run off, the principal objective of evaluating surface irrigation system is to identify management practices and system configurations, which can be feasibly and effectively implemented to improve the irrigation efficiency. Among the factors used to judge the performance of an irrigation system, or its management, the most common are efficiency and uniformity (Walker, 1989) . Mintesinot, et al., (2004) conducted a comparative study between the traditional irrigation management (every furrow-traditional scheduling)and alternative water management options on maize plots in northern Ethiopia. They found that the yield and economic productivity-based comparison has shown that every furrow-scientific scheduling generates the highest yield levels followed by alternate furrows-scientific scheduling. The yield increased (by every furrow-scientific scheduling) over the traditional management was found to be 54%, while the water productivity based comparisons have shown that alternate furrows-scientific scheduling generates the highest water productivity values followed by every furrow-scientific scheduling. The strategy of irrigation policy in Egypt aims at optimizing water use by better management, accurate estimation of crop water requirements and irrigation scheduling. This paper aimed to; improve surface irrigation through, improving water productivity and saving water by implementing the alternate irrigation technique.
MATERIALS AND METHODS
Two field experiments were conducted during two growing seasons 2010 and 2011 at Sakha Agricultural Research Station farm, Kafr El-Sheikh Governorate. The site represents the circumstances and conditions of Middle North Nile Delta region and allocated at 31-07' N Latitude, 30-57'E Longitude with an elevation of about 6 meters above mean sea level. Some physical and chemical properties of the experimental soils are presented in Table 1 . The field experiments included two factors: 1. Irrigation method (main treatments): A-Traditional irrigation (all furrows are irrigated). B. Alternate irrigation (one by one irrigated furrow).
Furrow length (sub treatment):
30 , 40 and 50 m. It should be stated that, under the traditional method of irrigation, events were implemented at each of 15 days during the growing season, Maize (Zea mays L.) as summer crop was sown in June 29, 2010 and June, 30, 2011 and harvested on November, 5 and 9 in the first and second years respectively. All cultural practices were the same as recommended for the area, except the treatment under study. The experiment was arranged in split plot design with four replicates Field measurements: 1. Soil moisture:
Soil moisture was determined gravimetrically, before and after each irrigation; samples were taken from different soil layers of 15cm thickness, down to 60 cm. depths, from three selected sites, along the furrow of two replicates.
Determination of advance and recession of irrigation water:
The irrigation run in each plot, was divided into equal distances "Stations" each 5 meters. Opportunity time for each station was calculated according to t 0 = t 2 -t 1 Irrigation water applied ( Wa ) :
Submerged flow orifice with fixed dimension was used to convey and measure the irrigation water applied, as the following equation (James, 1988) . It was calculated according to (Ali et al., 2007) . WP = GY/ET. Where WP (kg/m 3 ), GY is grain yield (kg/fed). And ET total water consumption of the growing season (m 3 fed -1 .) Where I is irrigation water applied (m 3 fed -1 .).
Application efficiency (Ea):
This parameter is so-called consumptive use efficiency (Ecu) and Computed according to Doorenbos and Pruitt (1983) as: Ecu = (CU/Wa)*100 Where: Wa = Water applied, and CU = Crop evapotranspiration or crop consumptive use.
Statistical analysis:
The obtained data were statistically analyzed by analysis of variance. The data of the two seasons showed nearly the same trend Thus, a combined analysis was done according to Gomez and Gomez (1984) .Means of the treatment were as compared by the least significant difference (LSD) at 5% level of significance which developed by Waller and Duncan (1969) 
RESULTS AND DISCUSSION

Advance time (two seasons):
Data in Table 2 indicate, that the relationship between the advance time and distance from water inlet, for traditional and alternative irrigation methods. Data revealed that, the traditional irrigation required more time, to complete the advance phase, than the alternative irrigation method, for strips of 30, 40 and 50 m, the mean seasonal advance time, for traditional irrigation, was 43 min., 58 min. and 76 min.. While the corresponding values under alternative irrigation were, 24 min., 36 min. and 52 min. respectively.
It is obvious that, advance time decreased for alternating irrigation, this finding may be due to increase of flow rate, as a result of decreasing the number of furrows under such irrigation. These results are in agreement with El-Sherbeny et al (1997) . Moreover results indicate that, the total irrigation time per fad. was decreased by about 20.5% under alternative irrigation method. The least advance time, was obtained by alternative irrigation method, with 40 m furrow length.
Opportunity time (two seasons):
Data of opportunity time in minutes are shown in Table 2 . It has been noticed that the opportunity time increased for alternative irrigation method, the opportunity time decreased and vice versa, for the traditional method.
Applied irrigation water (two seasons) :
The number of irrigations during the growing seasons of corn were six for traditional irrigation, and eight for alternate irrigation, excluding the sowing and El-Mohaya (first after sowing) irrigations. Amount of irrigation water, which added to each treatment, during the season are illustrated in Fig 1 . Data revealed that, alternative irrigation saved about 504, 555 and 522 m 3 /fed. for furrow length 30, 40 and 50 m., respectively. The saving amount of water is in average of about 500 m 3 fed -1 which equaled nearly 15%? This saving water was occurred under alternative irrigation, in spite of the high numbers of irrigation events under such irrigation, compared to the traditional surface one (10 and 8, respectively). On the other hand, the difference was found between treatments of furrow length, where the lowest amount of water irrigation was 504 m 3 fed -1 for 30 m furrow length. And the highest amount of irrigation water (555) m3 fed -1 season -1 , for 50 m furrow length. Regarding to increasing furrow length, the amount of water irrigation lightly increased. These results agree with Zangsou et al (1997) who studied the effect of controlled roots-divided alternative irrigation on water use efficiency in maize. They reported, as that in maize irrigation of roots to 60% of field water capacity, saved 35.6% of irrigation water while biomass yield decreased only by 9%. Water application efficiency (Ea of two season) : Fig 2 show that, the alternate irrigation had developed the water application efficiency, compared with traditional method, due to the less applied irrigation water, under such method. Another reason for high Ea under alternate irrigation is due to its nature of high horizontal water movement from the irrigated furrow to driest one, which resulted in less one, stored deep percolation and therefore, high soil water which ultimately caused a higher Ea. The overall average of water application efficiency, during the two seasons are 77.5, 86.3and 80.3% for alternative irrigation under 30, 40 and 50 m furrow length respectively. The corresponding values for traditional irrigation, are 60.2, 64.3 and 59%. The highest Ea means that, less deep percolation below the crop root zone and less tail water of furrow (Samani et al., 1985) Water application efficiency 
Water productivity (WP):
Mean values of WP as affected by irrigation treatments, are shown in Table ( 3) and (Fig3). Data revealed that alternate irrigation method recorded the highest values of WP, compared with traditional irrigation method, under all furrow lengths. The overall average of WP values for alternate irrigation is; 1.34, 1.40 and 1.30 kg/m 3 for 30, 40 and 50 m furrow length respectively. While values under traditional irrigation are; 1.06, 1.07 and 1.00 kg/m 3 for the stated furrow length, respectively. Fig 3 : The overall values of water productivity under different irrigation treatments for the furrow irrigation of corn during the tow seasons .
Conclusion:
The results of the current work indicated that the highest grain yield for maize planted in both growing seasons of 2010 and 2011 was obtained when the plants were irrigated using alternative irrigation technique and 40 m furrow length
